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Abstract 
Typical development of tense and aspect has been extensively studied across various languages. However, relevant research on 
language disorders has been generally restricted on tense morphology rather than aspect resulting in inconsistent findings. 
Specifically, some studies imply that acquisition of aspect in Specific Language Impairment (SLI) does not differentiate from 
typical development, whereas others report a deviant performance. These inconsistencies could be related to the limited number of 
languages tested or even to the different methodologies used across the studies. The present study examines the comprehension 
and production of grammatical aspect in Greek-speaking children with SLI. Thirty-six children participated in a combined 
comprehension – production task; twelve children with SLI (mean age: 6;3), twelve age-matched typically developing children 
(mean age: 6;3) and twelve language-matched typically developing children (mean age: 4;4). The originality of the study mainly 
lies on its methodology, since the task distributed to the children consisted of video stimuli instead of pictures, which are usually 
used in similar experimental designs. According to the findings, Greek-speaking children with SLI exhibited the same asymmetrical 
pattern reported for early stages of typical development. That is, perfective aspect is fully acquired, while interpretation and use of 
imperfective aspect seems to be problematic. Therefore, development of aspect in Greek SLI appears rather delayed than severely 
impaired.       
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1. Introduction  
Tense and grammatical aspect offer the two basic and complementary ways in which a situation can be related to 
the time line. In fact, tense locates the situation on the time line, whereas grammatical aspect expresses the speaker’s 
perspective on a given situation with the basic distinction being between perfective and imperfective aspect. Perfective 
(PERF) aspect presents a complete event that takes place within certain time limits, e.g. Mary ate an apple. 
Imperfective (IMPERF) aspect reveals either a habitual or a continuous action, which is indefinite concerning time 
limits, e.g. Every day Mary is eating an apple or Mary was eating an apple [1] [2]. There is a cross-linguistic variety 
of how languages encode grammatical aspect with the most common ways being through verb morphology, particles, 
or aspectual adverbial phrases.  
 
Research on the typical development (TD) of grammatical aspect has revealed conflicting results. Some studies 
report an early mastery of both aspectual distinctions [3] [4], while others found that grammatical aspect is not fully 
acquired before the age of 5;0 or even later [5] [6] [7]. Finally, a series of studies support that grammatical aspect 
develops following an asymmetrical pattern, that is, semantics of PERF aspect is acquired quite early, whereas 
interpretation and/or use of IMPERF aspect remains inadequate even at the age of 6;0 [8] [9] [10]. 
 
Specific Language Impairment (SLI) is a developmental disorder of language in the absence of hearing impairment, 
mental disability, motor-articulatory impairment, frank neurological impairment or psycho-emotional disturbance 
[11]. Nevertheless, the accurate specification of an SLI phenotype seems to be rather challenging, since children with 
SLI do not form a homogenous group. In fact, symptoms can vary across different ages affecting one or more linguistic 
levels. Moreover, precursors of the disorder may also vary across languages and it is particularly interesting that 
bilingual children with SLI do not necessarily exhibit the same deficits in both languages [12]. Despite the 
heterogeneity of the observed deficits, morphosyntactic problems can be seen as a hallmark of the disorder [13]. 
Indeed, a number of cross-linguistic studies confirm that morphosyntax is the level, which mainly is affected in SLI 
[14] [15] [16]. With respect to tense and aspect, many researchers have provided evidence that tense and agreement 
morphology are severely impaired in SLI [17] [18] [19]. On the other hand, research on the development of aspect and 
interface between morphology and semantics is rather restricted. Moreover, relevant findings are not always in line.  
 
A study of 2003 tested the development of IMPERF aspect in English SLI [20]. English lacks the PERF – IMPERF 
distinction. Progressive aspect is marked with –ing, while habituality is usually expressed through present tense. On 
the other hand, PERF aspect is mainly associated with past tense due to pragmatic reasons. The researchers examined 
the use of third person singular –s and –ing as markers of habitual and ongoing events respectively. Overall, forty-five 
children participated in two elicited production tasks; fifteen children with SLI (range = 4;6 – 6;7, mean = 5;2), fifteen 
TD age-matched (range = 4;4 – 6;8, mean = 5;3), and fifteen TD language-matched controls (range = 2;8 – 4;11, mean 
= 3;6). The experimenter was acting out events with a puppet and then, the child had to either describe the event, which 
was happening at that time (progressive) or complete a sentence starting with “every day the puppet…” referring to 
the same event (habitual). Children with SLI did not differentiate compared to their controls, since they, actually, 
interpreted –ing as an ongoing and third person singular –s as a habitual marker. Based on this finding, the authors 
claim that grammatical aspect in English SLI is not vulnerable [20]. 
 
On the other hand, another study provided evidence that Cantonese-speaking children with SLI face severe 
difficulties in the use of grammatical aspect in past context [21]. The study examined the production of PERF and 
progressive grammatical aspect markers in Cantonese, which lacks grammatical tense. Grammatical aspect is coded 
through specific affixes, which generally are grammatically optional. However, there are syntactic contexts and 
pragmatic conditions, in which they are highly favored, if not obligatory. Fifteen children with SLI (range = 4;2 – 6;8, 
mean = 5;0), fifteen TD age-matched controls (range = 4;1 – 6;9, mean = 5;0), and fifteen TD language-matched 
controls (range = 2;11 – 3;6, mean = 3;2) participated in an elicitation task. Children had to describe past ongoing or 
complete events based on pictures from a book. The authors found that children with SLI performed worse compared 
to both control groups; hence, they concluded that the development of grammatical aspect appears deviant in 
Cantonese SLI, just like tense morphology appears deviant in other languages [21].  
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On the same path, a more recent study confirms that children with SLI face problems with production of 
grammatical aspect [22]. The study examined comprehension and production of PERF and IMPERF aspectual markers 
in past context by Hungarian-speaking children with SLI. In Hungarian, grammatical aspect is coded by the presence 
or absence of specific prefixes.  Twenty-one children with SLI (range = 4;10 – 7;2, mean = 5;9), twenty-one TD age-
matched controls (range = 4;8 – 7;3, mean = 5;8), and twenty-one TD language-matched controls (range = 3;3 – 6;6, 
mean = 4;10) participated in a combined comprehension – production task based on picture selection and description, 
respectively. According to the results, comprehension of both aspectual markers appears intact in SLI. On the contrary, 
their performance on production was less accurate compared to both control groups. Based on this finding, the authors 
claim that grammatical aspect appears deviant in Hungarian SLI, even though comprehension is intact [22]. 
 
Summarizing previous studies, it becomes evident that languages tested so far display differences in their aspectual 
systems, which may affect results. Moreover, the procedures used so far are mainly picture-based, which may also 
play a significant role in children’s performance. Finally, the majority of the studies have not examined both 
comprehension and production so as to obtain a complete description of the course of acquisition. The present study 
aims to investigate comprehension and production of aspectual distinctions in past contexts by Greek-speaking 
children with SLI using an experimental design with video stimuli. Greek distinguishes between PERF and IMPERF 
aspect and encodes grammatical aspect through verb morphology [23]. Specifically, the majority of Greek verbs 
display at least two stems, namely a PERF and an IMPERF one. As a result, verbs obligatorily carry grammatical 
aspect, since they come in aspectual pairs [24]. 
The main research questions are the following: 
x Are Greek-speaking children with SLI able to distinguish between PERF and IMPERF aspect? 
x Is comprehension of aspectual markers vulnerable in Greek SLI? 
x Is production of aspectual markers vulnerable in Greek SLI? 
x Does the use of new technology (video stimuli) facilitate children’s performance? 
 
 
The present study is largely based on a previous study of 2013 [25]. Yet, it reports additional data from more 
children with SLI. The aforementioned study was the first one to examine the development of grammatical aspect in 
Greek SLI. The main finding was that development of aspectual distinctions in Greek SLI appears delayed rather than 
deviant, since it follows the asymmetrical pattern that has been reported for early stages of typical development [8] [9] 
[10].  
 
 
2. Materials and Methods  
2.1. Participants  
Thirty-six monolingual Greek-speaking children participated in the study. They were divide into three groups; 
the SLI group, the TD age-matched control group, and the TD language-matched control group. Twelve children (8 
boys, mean age (months) = 75, range = 59 – 94, SD = 9.24) comprised the SLI group. All children were recruited 
from the Community Mental Health Centre of Byron-Kessariani, 1st Department of Psychiatry, Medical School, 
University of Athens, Greece, and were diagnosed with a specific developmental language disorder (F.80, 
International Classification of Diseases, 10th Edition - ICD-10, 1990) by specialized staff. The selection criteria used 
were the same as reported in the relevant literature for SLI [11]. It should be mentioned that all children had been 
enrolled in a language intervention program for almost a year prior to their participation in the study. All children with 
SLI were individually matched to one TD child of the same chronological age. These twelve TD children (7 boys, 
mean age = 75, range = 59 – 93, SD = 9.05) comprised the age-matched control group (AM group). Each SLI child 
was also individually matched to one TD child based on the raw scores of the Greek adaptation of the Peabody Picture 
Vocabulary Test-Revised (PPVT-R) [26]. These twelve TD children (7 boys, mean age = 52, range = 43 – 73, SD = 
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9.65) served as the language-matched control group (LM group).                                        
 
2.2. Materials and Procedures  
All children participated in a combined comprehension – production experimental task designed within the COST 
Action A33 [27]. The innovation of the task lies on the use of video stimuli instead of pictures, which were traditionally 
used in similar tasks. Specifically, the materials consist of six short videos with a clown as the main character. The 
experimenter explains to the child that in every movie the clown has to perform six times a specific action (e.g., 
drawing) employing six different objects. However, there is a rule based on a popular children’s game. That is, the 
clown can only move while music is playing and every time the music stops, he has to remain still until the music 
starts again. Then, he is allowed to move on to the next item – object. In half of the times, he succeeds to complete 
the action while the music is playing, so when the music stops, he freezes next to a complete project, e.g., a complete 
sun drawing (complete situation). In the other half of the times, he is still engaged with the project when the music 
stops, so he freezes next to an incomplete action, e.g., an incomplete star drawing (incomplete situation). Therefore, 
in each movie there are three complete and three incomplete events, which appear in pseudo-randomized order. The 
first four events test comprehension. That is, the experimenter asks the child to accept or reject the use of PERF and 
IMPERF aspect for complete and incomplete events. The music forms the background time period within which the 
child has to judge the aspectual value of the question, e.g., “While the music was playing, the clown was drawing/ 
drew + object”. The last two situations always depict one complete and one incomplete situation and are used to test 
production. Specifically, the child has to complete the sentence “While the music was playing, the clown…” using 
the right aspectual type, e.g., was drawing/ drew + object. Overall, six different verbs were used; one for each movie. 
All verbs had regular inflection and were transitive forming a telic predicate.  
 
2.3. Scoring 
With respect to the comprehension part, scoring was straightforward, since all answers were evaluated as correct 
or incorrect according to the target response. That is, IMPERF aspect was counted as correct for both complete and 
incomplete situations, since it does not entail completion. In contrast, PERF aspect carries completion and therefore, 
it should be rejected for incomplete events. Chance level was set at 50% taking into account that children had to 
choose between two possible answers (accept – yes or reject – no). With respect to the production part, the 
experimental set-up of the study (while-clause context) promoted the use of PERF as the only appropriate aspectual 
form for complete situations. On the other hand, IMPERF was the target aspect for the incomplete situations, as it 
focuses on a part of the event without providing information about completion. However, the scoring of the data was 
not as straightforward. That is, a variety of different answers was elicited, as children produced various responses. 
Table 1 presents children’s answers and relevant coding. It should be mentioned, though, that production of PERF 
verb forms for incomplete events, was semantically incorrect, since PERF aspect entails completion.    
 
 
 
Table 1. Types of different answers that children produced for complete and incomplete situations 
 
Complete situations 
Answer type Example Code 
PERF aspect (target) “He drew it” PERF 
IMPERF aspect “He was drawing it” IMPERF 
Relevant expressions “He finished it” Other 
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Incomplete situations 
Answer type Example Code 
IMPERF aspect (target) “He was drawing it” IMPERF 
PERF aspect with negation “He didn’t draw it” Negative-PERF 
PERF aspect with half “He half-drew it” Half-PERF 
PERF aspect “He drew it” PERF 
Relevant expressions “He wasn’t on time” Other 
 
 
3. Results 
3.1. Comprehension  
The comprehension part targets to examine children’s understanding of PERF – IMPERF distinction. Statistical 
comparisons (Binomial test) between participants’ raw data and chance level showed that all groups, the SLI group 
included, performed above chance (p < .001). Thus, all children are capable to perceive the aspectual PERF – IMPERF 
distinction. Further statistical analyses were conducted in order to compare the three groups’ performances. 
Specifically, a mixed-model analysis of variance (ANOVA) was used, with participant group (SLI, LM, AM) as a 
between-subjects factor and aspect (PERF – IMPERF) as within-subject factor reporting a significant group effect 
[F(2,33) = 6.881, p = .003]. Post-hoc testing (LSD) revealed that there was no significant difference between the SLI 
and the LM groups (p = .233), while both groups performed significantly worse compared to the AM group (SLI: p = 
.001; LM: p = .021).  
 
Fig. 1 shows the mean percentages of target responses for each condition separately. Statistical analyses revealed 
a significant situation (complete – incomplete) effect (Wilcoxon, z = 2.209, p = .027), since all children performed 
better on complete rather than incomplete events. Specifically, all groups performed at ceiling for complete events 
accepting both aspect forms. With respect to incomplete events, though, they occasionally accepted PERF aspect. 
Nevertheless, all children who accepted PERF aspect for incomplete events, justified their acceptance providing 
explanations like “Yes, but he built half/ little of it”. No statistical difference between the three groups was revealed 
for this condition (Kruskal-Wallis, χ2(2, N = 36) = 1.648, p = .439).  
 
As it is evident from Fig. 1, all children performed poorly on the incomplete – IMPERF combination. Specifically, 
the majority of the children tended to reject IMPERF aspect for incomplete events, even though IMPERF aspect is 
associated with ongoing events and does not carry completion. Statistical comparisons (Binomial test) between 
participants’ raw data and chance level for this condition revealed that both the SLI and the LM groups performed 
below chance (p = .999). Moreover, no significant difference was reported between the two groups (p = .66). However, 
both groups performed worse compared to the AM group (SLI: p = .003; LM: p = .009). The AM group performed 
above chance (p = .005), but still their performance was low (65.27%).  
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Fig. 1: Mean percentages of target answers for each condition 
 
3.2. Production 
The aim of the production part is to examine children’s use of the aspectual forms when referring to both complete 
and incomplete events. Fig. 2a presents the mean percentage of each answer type produced for complete events and 
Fig. 2b for incomplete events (see also Table 1 for coding).  
 
As it is evident from Fig. 2a, all children mainly used the target aspect, that is PERF verb forms, in order to describe 
complete events. Nevertheless, they occasionally produced IMPERF aspect as well. No statistical difference between 
the three groups was reported for production of either PERF (Kruskal-Wallis, χ2(2, N = 36) = 3.049, p = .218) or 
IMPERF aspect (Kruskal-Wallis, χ2(2, N = 36) = .754, p = .686). On the other hand, when children referred to 
incomplete situations (see Fig. 2b), they did not produce high rates of the target aspect form, namely IMPERF verb 
forms. A Mann-Whitney U test showed that the SLI and LM groups did not differentiate compared to each other (z = 
.876, p = .381). Nonetheless, both groups produced significantly lower percentages of IMPERF verb forms compared 
to the AM group (SLI: z = 2.267, p = .023; LM: z = 2.235, p = .025).  
 
On the other hand, as it is evident from Fig. 2b, both the SLI and the LM groups produced high rates of PERF verb 
forms with negation. There was no significant difference between the two groups (Mann-Whitney U test, z = 1.816, 
p = .069). However, both groups produced this answer type significantly more often compared to the AM group, who 
used it less (Mann-Whitney U test, SLI: z = 2.346, p = .019; LM: z = 3.134, p = .002). An additional answer type that 
should be further discussed is the use of PERF verb forms without either negation or half. As it has already been 
mentioned, the production of PERF aspect for incomplete events is semantically incorrect, since it entails completion. 
Yet, the SLI group as well as the younger controls used PERF verb forms to describe incomplete events. A further 
analysis revealed that three out of twelve children with SLI and two out of twelve TD children used PERF aspect for 
incomplete events. Moreover, four of them used PERF aspect only once referring to the same complete situation 
(opening of a present). It should be mentioned that there was no statistical difference between the two groups (Mann-
Whitney U test, z = .572, p = .568).   
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(a) (b) 
Fig. 2: (a) percentages of each answer type produced for complete events; (b) percentages of each answer type produced for  incomplete events 
 
4. Discussion 
    Based on the data of the present study, Greek-speaking children with SLI are able to distinguish between PERF and 
IMPERF aspect. Furthermore, they seem to have fully acquired the semantic entailment of the PERF aspect, namely 
completion. Indeed, they rejected it for incomplete events and produced it to a great extend when referring to complete 
situations. When they occasionally accepted PERF aspect for incomplete events, they provided explanations like “Yes, 
but he drew half of it”. In fact, TD children also sometimes accepted the aforementioned combination providing 
similar explanations. With respect to production, children with SLI incorrectly used PERF verb forms in order to refer 
to incomplete situations. However, a further analysis revealed that only three out of twelve children produced it and 
actually, two of them used it just once for a particular item; describing the incomplete opening of a present. This 
specific item could be confusing, since children may have understood the unwrapping of the present as the actual 
opening (while the clown is opening the present, he is actually unwrapping the paper). It is especially interesting that 
two younger TD controls also used PERF verb forms to refer to this particular item providing further evidence that 
this pattern cannot be considered as deviant. The main difficulty that was reported for the SLI group was the 
interpretation and use of IMPERF aspect. Specifically, they incorrectly rejected it to a high extend for incomplete 
events and they did not use it extensively in order to describe incomplete events. Consequently, Greek-speaking 
children with SLI exhibit an asymmetrical developmental pattern. That is, PERF aspect seems to be fully acquired, 
while interpretation and use of IMPERF aspect is problematic. 
 
Nevertheless, that was the actual pattern observed for TD children as well. In fact, both control groups exhibited 
the same error – type; target knowledge of PERF aspect vs. non-target knowledge of IMPERF aspect. Specifically, 
both groups performed at ceiling for PERF aspect (comprehension – production). On the other hand, they had 
problems with IMPERF aspect, even though the older controls performed better compared to the younger controls. 
Altogether, the present data indicate that development of aspectual distinctions in Greek SLI is not deviant. Instead, 
it seems rather delayed, as it follows the same asymmetrical error pattern observed in earlier stages of typical 
development [8] [9] [10]. 
517 Katerina Konstantzou /  Procedia Computer Science  65 ( 2015 )  510 – 518 
The present study confirms the study of 2013 providing further evidence that the development of aspect in Greek 
SLI is late and not vulnerable [25]. This finding contradicts previous studies that claim that production of aspect is 
deviant in SLI [21] [22]. As it has already been discussed in the study of 2013, these inconsistencies could be attributed 
to specific-language characteristics or even methodological issues [25]. As a matter of fact, materials of the present 
study consist of mini-videos, which succeed in accurately depicting time-related qualities like aspect. Specifically, 
there is a background time event (music playing), which functions as the time frame within which the use of each 
aspect type is evaluated. On the other hand, previous studies are mainly based on pictures asking from children either 
to produce isolated sentences or to pick the picture that is related with the sentence they hear.  
 
Concluding, the present study examined comprehension and production of aspect in Greek SLI using an 
experimental design with video stimuli instead of picture-based tasks. Altogether, the present data indicate that 
development of aspect in Greek SLI is rather late than deviant contradicting previous studies [21] [22]. Nevertheless, 
given the limited number of relevant studies as well as the inconsistent findings reported across different languages, 
it becomes clear that more relevant studies should be contacted before we reach firm conclusions regarding the 
deficiency of grammatical aspect in SLI. 
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